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FOREWORD 

Henry J. Yuen 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Anchorage, A1 as ka 

The common object ive  i n  t e s t  f i sh ing  f o r  Bristol  Bay sockeye salmon 
(Oncorhynchus nerka) is  t o  estimate abundance, i . e .  , of t o t a l  inshore 
re turn  as  i n  the offshore t e s t  f i sh ing  project ,  o r  of escapement past  
the commercial f i shery  as  i n  the  ins ide  t e s t  f i sh ing  projects .  While 
most of these estimates a r e  based on h i s to r ica l  catch per uni t  of e f f o r t  
data ,  there  a r e  some est imates based primarily on mean weights, mean 
lengths,  and lag  times. These methods as  well as other objectives spec i f i c  
t o  a pa r t i cu la r  project  wi 11 be discussed in  the  individual repor ts .  

Offshore t e s t  f i sh ing  dates back as f a r  a s  1939. Inside t e s t  f i sh ing  began 
l a t e r  in  1960. Recent documentation of these t e s t  f i she r i e s  began with 
Seibel (1965)l.  Documentation from 1960 t o  1973, when the project  was 
financed i n  pa r t  with funds from the  Anadromous Fish Act ( P . L .  89-304) 
through the National Marine Fisheries Service is  avai lable  in  the form of 
annual technical r epor t s ,  annual progress repor t s ,  and a completion repor t ,  
Anadromous Fish Projects AFC-6 and 31, t o  the National Marine Fisheries 
Servi ce . 
Documentation from 1970 t o  1978 a r e  avai lable  i n  the  form of inter-depart-  
mental repor ts  e n t i t l e d  "Bristol  Bay Data Report Ser ies"  as  follows: 

Year Report No. Offshore Inside 

Seibel ,  Melvin C .  1965. Test f i shing i n  Bristol  Bay, 1960-64. ADF&G 
Informational Leaflet  No. 67. 39 pp. 



This report represents a continuation in the documentation of sockeye salmon 
t e s t  fishing in Bristol Bay, and i s  the f i r s t  in a series of Technical Data 
Reports in which a l l  Bristol Bay t e s t  fishing reports are combined in a 
single report. 



1979 PORT MOLLER OFFSHORE TEST FISHING 

Charles P .  Meacham 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Anchorage, A1 as ka 

INTRODUCTION 

The offshore t e s t  f i s h  project  dates back t o  s tud ies  conducted i n  1939-1940. 
Although locat ion,  timing, and gear type have improved over those in  the  
ea r ly  s t ud i e s ,  the goal remains the same, t o  a s s i s t  in  the management of 
the  Bristol  Bay commercial salmon fishery--a f i shery  estimated t o  have been 
worth 120 mill ion do l la r s  t o  commercial fishermen in 1979. 

The spec i f i c  objectives of the  1979 Port Moller offshore g i l l n e t  t e s t  f i shery  
were t o :  

1 )  Estimate the  magnitude of the sockeye (Oncorhynchus  n e r k a )  and 
chum salmon (0. k e t a )  runs to  Bris to l  Bay from catch-per-unit- 
e f f o r t  (CPUE) s t a t i s t i c s  before these  f i s h  entered the  commercial 
f i shery;  

2)  Forecast the  timing and entry  pattern of these runs t o  the f i sh ing  
grounds ( ea r l y ,  l a t e ,  bimodal , e t c . )  ; 

3 )  Obtain age, weight, and length data t o  update the long range fore-  
c a s t  of age composition and t o t a l  r u n  s i z e ;  and 

4 )  Obtain a second est imate of the  t o t a l  abundance of sockeye salmon 
from the  s i z e  of the returning f i s h  caught i n  the  t e s t  f i shery .  

The ea r ly  Port Moller t e s t  f i shery  r e su l t s  had substant ia l  e r ro rs  in the  
estimates of inshore r u n  s i z e .  Differences between estimated and actual  
inshore returns can be a t t r i bu t ed  t o  d i f ferences  in the year-to-year inshore 
re turn  per t e s t  f i s h  index point.  Between 1968 and 1979 the average sockeye 
salmon return per index point was 26,311 with a standard deviation of 
16,261. The range was wide, from 7,200 in  1973 t o  56,000 in 1972. 

In 1978 a sockeye salmon g i l l n e t  ca tchab i l i ty  model using average weights 
of f i s h  caught i n  the  t e s t  f i shery  was developed t o  determine an inshore 
re turn  per t e s t  f i s h  index point used i n  expanding the  t e s t  f i shery  indices  
i n to  estimates of inshore re turn  (Meacham 1978). In 1979 two ca tchab i l i ty  
models based on sockeye salmon mean length were developed, one t o  determine 
inshore re turn  per t e s t  f i s h  index and the  other t o  est imate t o t a l  r u n  mag- 
nitude from the  s i z e  of f i s h  caught i n  the  t e s t  f i shery ,  independent of 
CPUE data.  



. The r e s u l t s  of t h e  1978 t e s t  f i s h i n g  successfu l  l y  a l e r t e d  t h e  f i s h e r y  man- 
agers t o  t h e  e a r l y  t i m i n g  and age composi t ion o f  t h e  i nsho re  run. The 
r e t u r n  pe r  index  p o i n t  was s u c c e s s f u l l y  determined f rom t h e  sockeye salmon 
accumulated mean l e n g t h  and t h i s  model successfu l  l y  f o r e c a s t  t h e  inshore  
r u n  s i z e  ( w i t h i n  85% of t h a t  p o r t i o n  o f  t h e  r u n  f o r e c a s t ) .  The model 
based on sockeye salmon accumulat ive mean weight  and sum o f  d a i l y  f o r e c a s t  
based on mean weights  s i g n i f i c a n t l y  under fo recas t  t h e  t o t a l  r u n  as d i d  t h e  
t o t a l  abundance e s t i m a t i o n  procedure based s o l e l y  on s i z e  of t h e  sockeye 
salmon. 

MATERIALS AND METHODS 

Due t o  an unusual o f f sho re  and f l u c t u a t i n g  d i s t r i b u t i o n  o f  sockeye salmon 
i n  1979 (Appendix Table I ) ,  g i l l n e t  t e s t  f i s h i n g  was conducted f u r t h e r  
nor thwest  than  normal. The t e s t  f i s h i n g  s t a t i o n s  were 8 km a p a r t  a long  a  
l i n e  ex tend ing  from P o r t  M o l l e r  t o  Cape Newenham. S t a t i o n  1  was about 45 
hi o f f s h o r e  f r om  P o r t  M o l l e r  on t h e  20 fm con tour  and s t a t i o n  12 was about 
137 km o f f s h o r e  ( F i g u r e  1  ) .  Genera l l y  on t h e  ou tgo ing  t r i p  t h e  odd-numbered 
s t a t i o n s  were f i shed  f o r  approx imate ly  1  hour each w i t h  about 1 hour o f  
r unn ing  t ime  between s t a t i o n s .  The vessel  then  anchored ove rn i gh t  and on 
t h e  f o l l o w i n g  day f i s h e d  t h e  even-numbered s t a t i o n s  on t h e  r e t u r n  t r i p .  
Test  f i s h i n g  was e a r l i e r  than usual ,  beg inn ing  on 6 June and t e r m i n a t i n g  
on 29 June 1979. 

The 20 m vesse l  COMi'4ANDO was cha r t e red  f o r  t h e  1979 season. The g i l l n e t  
was deployed and r e t r i e v e d  over  a  s t e r n  r o l l e r  w i t h  a  h y d r a u l i c  drum. The 
g i l  l n e t  was 200 f m  l o n g  w i t h  137 mm (5-3/8 i n )  s t r e t c h  mesh, 60 meshes 
deep. An a t tempt  was made t o  s e t  t h e  n e t  pe rpend i cu l a r  t o  t h e  a n t i c i p a t e d  
pa th  o f  f i s h  m i g r a t i o n  t o  decrease v a r i a b i l i t y  i n  c a t c h  due t o  n e t  o r i en -  
t a t i o n .  

Cons is ten t  w i t h  o t h e r  g i l l n e t  t e s t  f i s h  p r o j e c t s ,  an index  p o i n t  was 
de f i ned  as t h e  number o f  f i s h  caught pe r  100 fm o f  g i  l l n e t  pe r  hour o f  
f i s h i n g  t ime. Index va lues were computed as f o l l o w s :  

where C = ca t ch  
F = fathoms o f  n e t  
T  = minutes f i s h e d  

Miss ing  da ta  was i n t e r p o l a t e d  from t h e  mean of  i ndex  values from t h e  s t a t i o n s  
on each s i d e  on t h e  m i ss i ng  s t a t i o n  and/or from t h e  index va lues o f  t h e  p re -  
ceeding and f o l l o w i n g  days. 

Scale samples f o r  age c l a s s  ana l ys i s ,  l eng th ,  weight,  and sex da ta  were 
c o l l e c t e d .  A d d i t i o n a l l y ,  water  su r f ace  temperatures,  wind d i r e c t i o n  and 
v e l o c i t y ,  and t i d e  s tage (Appendix Table 2 ) ,  and a i r  temperature,  wa te r  
depth, and Loran coord ina tes  were recorded f o r  each s t a t i o n  f i shed .  





H i s t o r i c  Po r t  M o l l e r  t e s t  f i s h  sockeye salmon mean l e n g t h  and weight  
(Table 1 )  were c o r r e l a t e d  w i t h  i nsho re  r e t u r n  per  t e s t  f i s h  index va lues 
(F i gu re  2 )  and w i t h  sockeye salmon run  s i z e  (F i gu re  3 ) .  A l l  r e l a t i o n s h i p s  
were s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  95% conf idence l e v e l .  Thus, passage 
and t o t a l  i n sho re  r u n  s i z e  cou ld  be est imated us i ng  t he  f o l l o w i n g  r e l a t i o n -  
sh ips :  

1 )  Index m u l t i p l i e d  by r e t u r n  per  index based on sockeye salmon 
leng th .  o r  weight ,  which equaled passage, t h e  sum o f  which 
equaled t o t a l  i n sho re  r e t u r n ;  

2) Cumulat ive i n d i c e s  mu1 t i p 1  i e d  b y  r e t u r n  p e r  index  based on 
sockeye salmon runn ing  mean l e n g t h  o r  weight,  which equaled 
cumulat ive passage and inshore  r e t u r n ;  and 

3) Sockeye salmon average leng th ,  o r  weight ,  t o  es t imate  t o t a l  
i n sho re  r u n  s i ze .  

The p r i n c i p a l  method used was t h a t  developed f o r  t h e  1978 season whereby 
s t a t i o n  index  va lues were mu1 t i p l i e d  b y  a  r e t u r n  pe r  index va lue  c a l c u l a t e d  
f rom t h e  mean weight  o f  sockeye salmon caught a t  t h a t  s t a t i o n :  

d a i l y  passage by s t a t i o n ,  Nij = [Kij][Ii j] 

where I = sockeye salmon index 
K  = inshore  r e t u r n  per  index o r  catchabi  li ty 
i = day 
j = s t a t i o n  

Return pe r  index o r  c a t c h a b i l i t y  v a r i e d  between day and s t a t i o n s  as a  f u n c t i o n  
o f  mean weight  o f  t h e  f i s h  caught:  

C 

c a t c h a b i l i  t y ,  Kij = [272.69][[ l /c][r W .  . J]  
-2.81 

n = l  1Jn 

where c  = sockeye ca t ch  

W = sockeye weight  

To o b t a i n  est imates of d a i l y  passage, t h e  i n d i v i d u a l  s t a t i o n  passage est imates 
were summed a t  t h e  end of a  sampl ing day. S i m i l a r l y ,  an es t imate  o f  cumula- 
t i v e  passage a f t e r  24 days o f  sampling was ob ta ined  by summing t h e  i n d i v i d u a l  
da i  l y  passage est imates.  

Because t h e  r e t u r n  pe r  index t o  mean we igh t  r e l a t i o n s h i p  was de r i ved  f rom 
annual mean we igh t  and t o t a l  index va lues,  t h e  cumulat ive passage was a l s o  
est imated from the  cumulat ive index and t h e  runn ing  sockeye salmon mean 
weight .  The sockeye salmon mean weight  t o  da te  was a l s o  weighted by t h e  
d a i l y  s t a t i o n  i nd i ces ,  p r o v i d i n g  a  weight  unbiased by fathoms o f  n e t  f i shed  
o r  l e n g t h  o f  t ime f i s h e d :  



Table 1 .  Relat ionship between average fo rk  length and weight of sockeye 
salmon captured o f f shore  of  Por t  Moller and inshore run s i z e  
and r e tu rn  per index, Br i s to l  Bay, 1971-1978. 

Date Inshore run Return per index Length Weight 
(mi 11 i o n s )  ( thousands)  (mm > (kg)  

Power Curve y = ax b 

Inshore r u n  versus:  

2 Length r2 = .91 a = 1.757 X 10 83 b = -29.93 
Weight r = .72 a = 5,845.23 b = - 6.09 

Return per  index versus :  

2 Length r2 = .93 a = 3.10117 X 10 45 b = -16.13 
Weight r = .67 a = 272.69 b = - 2.81 



Figure 2. Relat ionship between f o r k  length  o r  round weight o f  sockeye salmon captured o f fshore  o f  Port  
Mol ler  and inshore sockeye salmon r e t u r n  per Por t  Mo l le r  t e s t  f i s h i n g  index po in t .  





cumulative passage = 

- 
W = sockeye mean weight 
t = f i sh ing  s e t s  

Estimates of cumulative passage were a l so  made from the re la t ionship  between 
sockeye salmon mean length ( L )  and return per index (weighted by da i ly  s t a -  
t ion  indices)  : 

cumulative passage = 

The re la t ionship  between sockeye salmon mean weight (m) and inshore return 
(N) in  mi l l ions  was: 

The re1 at ionshi  p between sockeye salmon mean length (i) and inshore re turn  
in mi l l ions  was: 

RESULTS 

A t o t a l  of 1,422 sockeye salmon and 50 chum salmon was captured as  a r e su l t  
of 85 t e s t  f i shing s e t s  made between 6 June and 29 June 1979. The inshore 
re turn  of sockeye salmon and chum salmon was 40.3 and 0.9 mil l ion,  respec- 
t ive ly .  A toa l  of 1,034.4 sockeye salmon index points and 31.6 chum salmon 
index points were calcula ted,  including interpolated values. The sockeye 
salmon mean weight and length was 2.70 kg and 547 mm,  respectively (Table 
2 )  

The forecas t  of sockeye salmon re turns  from the sum of the  individual s t a t i on  
passage ra tes  based on da i ly  mean weights was 19.3 mill ion while the  fo recas t  
based on cumulative mean weights and index values was 17.8 mill ion.  Both 
were below actual inshore returns f o r  the comparable period of inshore r u n  
(using 7 day travel  time between the t e s t  f i sh  s i t e  and inshore systems) by 
36% and 41%, respectively.  The forecas t  of sockeye salmon returns based 
on the running mean length and index values was 25.8 million--only 15% in 
e r ro r  (Table 3 ,  Figure 4 ) .  



Table 2. Dai l y  summary of  sockeye salmon ca t ch ,  l eng th ,  weight ,  and index1 
and chum salmon catch and index1 from t h e  Port  Moller t e s t  f i s h e r y ,  
1979. 

Sockeye C h u m  
S ta t ions  Length Weight 

Date f i shed  Catch (mm (kg) Index Catch Index 

6/ 6 6 2 5 55 2.78 1.030 0 0.0 
61 7 5 2 55 5 2.95 0.960 0 0.0 
6/ 8 0 0 1.390 0 0.45 
6 /  9 4 4 50 1 2.20 1.800 2 1 .I25 
6/10 1 1 558 3.41 2.010 0 0.45 
611 1 5 5 5 60 3.34 2.220 1 0.47 
6/12 6 60 552 2.85 30.980 5 2.18 
611 3 5 48 547 2.83 24.100 2 0.81 
6/14 5 9 0 550 2.78 42.730 4 1.58 
611 5 5 45 562 2.88 19.220 7 3.03 
6/16 4 130 548 2.68 85.410 2 0.84 
6/17 0 0 85.400 0 1.238 
6/18 2 2 0 532 2.62 85.400 1 0.748 
6/19 3 6 6 5 53 2.83 37.380 2 1.211 
6/20 3 86 550 2.72 56.660 0 0.220 
6/21 6 152 55 0 2.75 65.180 4 1.660 
6/22 5 31 1 5 46 2.66 124.900 6 2.400 
6/23 4 120 545 2.66 85.140 1 0.730 
6/24 0 0 74.000 0 1 .876 
6/25 3 97 542 2.61 58.340 2 1.014 
6/26 0 0 46.325 0 2.197 
6/27 4 5 9 5 45 2.65 34.310 1 0.808 
6/28 6 95 5 47 2.60 52.580 10 5.880 
6/29 4 2 9 535 2.48- 16.980 0 0.703 

Total 85 1,422 5 47 2.70 1034.435 50 31 -620 
-- - 

Includes in t e rpo la t ed  ind ices .  



Table 3. Comparison between actual Bri st01 Bay inshore sockeye salmon 
returns and three  forecas t  returns based on data from the 
Port Moller g i l l n e t  t e s t  f i shery ,  1979. 

(In thousands of f i s h )  

Forecast returns1 
Inshore Method 1 Method 2 Method 3 

Date return (weight, sum) (weight, accum. ) ( length,  accum. ) 

Based on a 7 day travel  time between Port Moller and inshore systems. 

Incomplete estimate of inshore returns.  Additional sockeye salmon entered 
the Bay pr ior  to  and a f t e r  dates shown. Excludes Togiak system catch and 
escapement counts. 



***- port No1 1 e r  t e s t  f i shery terminates 

1 I I 1 I I I I 1 1 I 4 I I 1 I 1 

18 20 22 24 26 28 30 2 4 6 8 1 0  12 14  16 18 20 22 

June J u l y  

Figure 4. Comparison of estimates of Bristol Bay inshore sockeye salmon 
returns based on three  treatments of Port Moller t e s t  f i sh  data 
w i t h  an estimate of actual re turns ,  by day, 1979. 



The forecas t  of sockeye salmon to ta l  r u n  s i z e  based on mean weight and 
length was 13.8 and 19.8 mill ion,  respectively,  both below actual inshore 
returns by 60% and 50%, respectively. 

The forecas t  of the to ta l  chum salmon r u n  s i ze  based on the standard return 
of 8,730 chum per chum index point was 276,041, well below the actual return. 

The percent age c lass  composition of the sockeye run was forecast  s a t i s -  
f a c to r i l y  by the Port Moller t e s t  f i shery  as indicated i n  Table 4. 

Peak catches i n  the t e s t  f i shery  occurred 22 June, indicating an ear ly  r u n  
which was forecas t  t o  peak in  the bay on 29 June, using a 7 day lag time 
between the t e s t  f i shery  and the bay. The actual peak o f  the r u n  was some- 
time between 28 June and 30 June as  forecas t ,  approximately 4 to  5 days 
ea r l i  e r  than normal . 



Table 4 .  Comparison of age c l a s s  composition, ac tua l  r e t u r n ,  and Por t  
Moller t e s t  f i s h i n g ,  1979. 

Age Class  Actual Por t  Mol l e r  
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1979 KVICHAK, EGEGIK, A N D  UGASHIK INSIDE TEST FISHING 

Charles P. Meacham 
Alaska Department of Fish and Game 

Division of Commerci a1 Fisheries 
Anchorage, A1 aska 

INTRODUCTION 

The inside t e s t  fishing program which began in 1960 was designed to provide 
an early indication of spawning escapement for  management decisions because 
the escapement can n o t  be enumerated a t  a counting tower upriver in clear 
water until 3 t o  15 days a f te r  passing through the commercial fishing 
di s t r i  c t s .  Si nce about 80% of the sockeye salmon (Oncorhynchus nerka) 
run occurs within a 2 week period, an early estimate of escapement i s  
necessary for timely management decisions. 

One diff icul ty  in estimating escapements with t e s t  f i sh  projects i s  the 
extreme annual var iabi l i ty  in tower counts per t e s t  f ish index values 
which ranged from 55 to 1,234 for  the Kvi  chak project, 55 t o  360 for the 
Egegi k project, and 6 t o  49 for the Ugashik project (Yuen 1979). Some of 
the variance in tower count per index values can be accounted for by con- 
sidering the relative catchability of the fish as measured by their  average 
weight and average length. This relationship was used t o  forecast the 
Kvichak and Egegi k escapements along with an entry pattern model which 
compares cumulative tower counts with cumulative t e s t  f ish indices. For 
the Ugashik system, escapement was forecast by the l a t t e r  method only. 

MATERIALS A N D  METHODS 

Test fishing was conducted in the river mouths, usually immediately above 
the commerci a1 fishing d i s t r i c t  boundaries (Figure 1 ) .  The Egegi k River 
t e s t  f i sh  s i t e  was relocated u p  r iver from i t s  former location t o  minimize 
interceptions of fish destined for other river systems. Fishing gear was 
25 to  50 fm of 5-3/8 in stretch mesh gi l lne t  and fishing time was 30 minutes 
or less.  Fishing began a t  the s t a r t  of the flood t ide on the Kvichak River 
1$ hours before high slack water on the Egekik River, and a t  13 hours prior 
to low slack water a t  the Ugashik River. Sockeye salmon catch, index, mean 
weight, mean length, mean fishing time, g i l lne t  strength, and date for 'each 
se t  for a l l  r ivers are presented in Appendix Table 1. 

Daily escapement estimates were made from the t e s t  f isheries located a t  
Kvichak and Egegi k Rivers using: (1)  a relationship between tower count 
per t e s t  f i sh  index point and mean weight of the f i sh ,  ( 2 )  the same rela- 
tionship based on mean length, and (3)  comparing cumulative tower counts 
with cumulative t e s t  f i sh  indices. The relationship between f ish size and 



F i g u r e  1. L o c a t i o n s  o f  i n s i d e  t e s t  f i s h i n g  s i t e s ,  Kv ichak,  Egegi  k ,  Ugash ik  R i v e r s ,  1979. 
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catchabi  1  i t y  was determined w i t h  a power regression'  curve:  

Y = ax b 

where y = tower count pe r  index p o i n t  
x  = mean we igh t  o r  l e n g t h  o f  t h e  f i s h  
a, b  a r e  constants  

Data on which regress ion  models were based a r e  found i n  Appendix Table 2. 
Mean weights  used t o  c a l c u l a t e  these r e l a t i o n s h i p s  were t h e  average round 
weight  o f  t he  c o m e r c i a l  ca tch  by d i s t r i c t  from commercial processors 
annual r e p o r t s  (Nelson 1979). The mean l e n g t h  data were taken from f i s h  
sampled by beach se ine a t  the  respec t i ve  tower s i t e s .  Weights and leng ths  
used in-season f o r  f o r e c a s t i n g  were from the  f i s h  caught by t h e  t e s t  f i s h -  
i n g  p r o j e c t .  The d a i l y  t e s t  f i s h i n g  index ( I )  was c a l c u l a t e d  as f o l l o w s :  

I = 6000C/FT 
where: C = ca tch  

F = fathoms o f  n e t  
T = t o t a l  t ime  f i s h e d  i n  minutes w i t h  

F fathoms o f  n e t  
6000 = constant  t o  conver t  i n d i c e s  i n t o  

ca t ch  pe r  100 fathom-hours (60 
minutes x  100 fathoms) 

Cumulative escapement est imates were made by m u l t i p l y i n g  the  cumulat ive 
t e s t  f i s h  i nd i ces  by t h e  expected tower count per  index p o i n t  c a l c u l a t e d  
f rom the  cumulat ive mean we igh t  and l e n g t h ' o f  f i s h  caught. 

Cumulative t e s t  f i s h  index  curves were matched w i t h  cumulat ive escapement 
curves t o  determine l a g  t ime. Cumulative t e s t  f i s h  index curves and 
escapement curves, y = 1/[1 + exp(-(A+BT))], were f i r s t  est imated by 
computer. The t ime  l a g  between t h e  two curves was then v a r i e d  u n t i l  t h e  
sum o f  squared d i f f e r e n c e s  between t h e  two curves was minimized. Th i s  
q u a n t i t y  i s  t he  l a g  t ime  between t h e  t e s t  f i s h  s i t e  and t h e  tower. A f t e r  
l a g  t ime  was determined ac tua l  cumulat ive escapement was compared w i t h  
the  assoc ia ted cumulat ive t e s t  f i s h  i n d i c e s  and another tower count  per  
index va lue  was ca l cu la ted .  For t he  Ugashik p r o j e c t ,  t h i s  l a t t e r  method 
was t he  o n l y  one used. 

L im i t ed  tagg ing  o f  sockeye w i t h  co lo red  surveyors tape occurred a t  each 
t e s t  f i s h  s i t e  t o  determine: (1 ) l a g  t ime between t he  t e s t  f i s h  s i t e  and 
tower, and (2 )  t he  degree o f  f l u s h i n g  down r i v e r  and s t r a y i n g  between r i v e r  
systems. Number and t ype  of tag,  date, and tagg ing  l o c a t i o n s  a re  presented 
i n  Table 1. 

RESULTS 

Kvi chak R i ve r  

Test f i s h i n g  began on 17 June and ended 29 June. The p r o j e c t  was te rmina ted  
much e a r l i e r  than normal as a r e s u l t  o f  escapement requirements be ing  s a t i s -  
f i e d  and f o r  f i s c a l  reasons. A t  t h e  end o f  t h e  p r o j e c t ,  21,780 d a i l y  index  



Table  1 .  I n s i d e  t e s t  f i s h  t a g g i n g  s c h e d u l e ,  B r i s t o l  Bay, 1979. 

- -- 

Tagging 1  ~ c a t i o n  Date  Number Tag t y p e  

Kvi chak 

Egegi k  

Ugashi k  

- -- 

June  25 59 Y e l l o w w / b l a c k s t r i p e s  

June  26 71 White w/red po lka  d o t s  

J u l y  1  245 S o l i d  w h i t e  

June  29 104 Red w/white s t r i p e s  

J u l y  4 322 S o l i d y e l l o w a n d s o l i d r e d  
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points were accumulated (Table 2 ) .  Sockeye mean weight and length were 
2.50 kg and 519.28 mm leading to an estimated 309 and 334 salmon passing 
per index from weight and length regression re la t ionships .  The estimated 
escapements were therefore  6,742,567 and 7,556,761, respectively.  Actual 
tower counts, 3 days a f t e r  termination of the t e s t  f i s h  p ro jec t ,  were 
5,915,544 f i s h .  This was a 14.0% and 27.8% overestimation of escapement 
by the t e s t  f i s h  project .  Lag time between the t e s t  f i sh ing  s i t e  and 
counting tower was estimated by curve matching t o  be 3 days and by tagging 
t o  be 3+ days. The estimated escapement based s t r i c t l y  on a 3 day lag  
time was 6,391,162 which was an 8% overestimation. The three  forecas t  
methods a r e  compared w i t h  actual da i ly  tower counts i n  Table 3. 

Egegi k River 

Test f i shing began 16 June and ended 10 July.  A t  the end of the  season 
17,032 da i ly  index points were accumulated (Table 2 ) .  Mean weight and 
length of the  sockeye caught were 2.69 kg and 546.54 mm which lead t o  an 
est imate of 144 and 143 salmon passing per index point .  The associated 
escapement estimates were 2,455,410 and 2,439,357. Compared t o  the f i  na1 
tower count of 1,032,042 t h i s  was 140% and 136% overestimation, respectively.  
This high e r ro r  was ant ic ipated due to  a re locat ion of the t e s t  f i s h  pro- 
j e c t  f u r t he r  upriver where salmon were more concentrated. The more appro- 
p r i a t e  fo recas t  procedure based on a curve f i t  calculated lag  time of 3 days 
was 1,025,347 or 1% l e s s  than the actual escapement. The three  forecas t  
procedures were compared with actual da i ly  tower counts i n  Table 4. No 
lag time calcula t ions  were possible using tagging data as tower crew 
members were unable t o  d is t inguish  between so l id  white tags and white 
w i t h  red polka dot tags .  Of the  316 tags deployed, 1.3% were returned 
from Egegi k D i s t r i c t  and 1.6% were s i t ed  a t  o ther  r i ve r s ,  suggesting 
minimal s t raying and flushing from the new upriver t e s t  f i s h  s i t e .  

Ugashi k River 

Test f i sh ing  began 21 June and ended 13 July.  A t  the end of the  season, 
36,885 dai ly  index points were accumulated (Table 2 ) .  Sockeye mean weight 
and mean length were 2.61 k g  and 538 mm,  respectively.  The number of f i s h  
passing per index value based on mean weight and length was not success- 
f u l l y  ca lcula ted before the  f i sh ing  season and therefore  no forecas t  of  
escapement using t h i s  technique was possible. Lag time between the  t e s t  
f i sh ing  s i t e  and the counting tower was estimated t o  be 7 days based on 
curve matching and was 6.7 days based on tagging data. The actual escape- 
ment was 1,602,264 while the  estimated escapement was 1,597,726, represent- 
ing an underestimation e r r o r  of l e s s  than 1%. The actual and estimated 
escapement values by day a r e  compared in Table 5. 



1-able 3. Cor~iparison of actual  escapeinent and escape~rrent as forecas t  by rriean weight and length i~~ode l s  
and by l d g  tirne rnodcl f o r  sockeye salmon, Kvichak River, 1979. 

Date 
Forecast Acuinulative Escape~r~ent 
------.--- -- Actual Acu~nulative E s c a ~ o e n t  --.- 

by weight 1/ by lenyttr _?/ by l a i - i % i ~ i z /  -- 4 / 

Project  terminated ear ly  

5 Forecast = [Accumulative i ridex] C5.7206 x 10 ] [Accurirula t i  ve rirean weight] -8.20896 

7 7 
2/ Forecast = [Accunlulative index] C1.0154 x 10 ] [Accu~r~ulative [liean length] -27.4237 
- 

3/ For-ecas 1 = [Accu~nul a t i ve  index] [Accurnul a t i ve  excaperitent/accunrul a t i  ve index 3 cldys pr ior]  - 

41 Ac tua l escaperrrents lagged back 3 days to  correspond wi th les t f i strery forecas t  escapements. - 

51 The firral escapeilrent a t  terinirration of the tower countirig project  on July 23 was 11,218,434 sockeye. - 



Table 4. Comparison of actual escapement and escapement as forecas t  by mean weight 
and length models and by lag time model f o r  sockeye salmon, Egegik River, 
1979. 

Forecast accumulative escapement Actual accumulative escapement 
Date by wei g h t i  by length2 by lag time3 4 

Project  termi nated 

Forecast = [Accumulative index][6207.4][Accumulative mean weight] -3.8023 

2 3 Forecast = [Accumulative index][9.4372 x 10 ][Accumul a t i ve  mean length] -7.970 

Forecast = [Accumulative index][Accumulative escapement/accumul a t i ve  index 3 days pr ior]  

Actual escapements lagged 3 days to  correspond w i t h  t e s t  f i shery  fo recas t  escapements. 

The f i na l  escapement a t  termination of the tower counting project  on 27 July was 
1,032,042. 



Table 5. Comparison of ac tua i  escapement and escapement a s  fo recas t  by 
lag  time model f o r  sockeye salmon, Ugashi k River,  1979. 

Forecas tL Actual 
Date accumul a t i v e  escapement accumulative escapement 

7/01 127,948 243,918 

Forecast = [Accumulative index][Accumulative escapement/Accumulative 
index 7 days prior] .  

Actual escapements lagged back 7 days t o  correspond w i t h  t e s t  f i she ry  
fo recas t  escapements. 

The f i n a l  escapement a t  termination of the tower counting projec t  on 
26 July was 1,700,904. 



LITERATURE CITED 

Nelson, Michael  1979. Annual Management Report .  1976. B r i s t o l  Bay 
Bay area. A laska Department o f  F i s h  and Game i n t e r - d e p a r t m e n t a l  
r e p o r t  pp 115-116. 

Yuen, Henry. 1979. I n s i d e  T e s t  F i s h i n g  Kvichak,  Egegi k and Ugashik 
R i v e r ,  1978. A laska  Department o f  F i s h  and Game, B r i s t o l  Bay Data 
Repor t  No. 70. 43pp. 



APPEYDIX TABLE 1 . Sockeye salmon catch, index, mean weight, mean length, Fishing 
tine, gillnet length and date by river systm, 1979. 
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AREA Y R  HO LiY SET STATION GEAR H E A H  SOCKEYE TEST HEAN MEAN 
IDENT. NO, IDENT. L E N G T H  FISIIING C A T C H  FISHIfiG WT L N 

(FHS) T I H E  IHDEX 
(HIHI (DAILY I 
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05UGASHIK 79 711 97 2 2 5 2 . 5 0  24  2304.00 2 . 4 7  527.0 : 
05UGASHIt: ;'9 7 1 1  98 3 2 5 3.00 4  320.00 2.46 532.0  t 
05UGASHIK 79 711 99 3 2 5 6.50 13 480.00 2.38 518.0 : 
05UGASHIK 79 7 1 1  100 2 25 3.00 1 6  1440.00 2.72 539.0 ; 
05UGASHIE 7 9  7 1 1  101 1 2  5 4 .50  16 853.33 2.33 533.0 ; 
05UGASHIK 79 7 12 102 3 2 5 8.50 3 84.71 2.71 547.0 Z 
05UGASHIK 79 7 12 103 2 2 5 3.50 15 1026.57 2.31 518.0 ! 
O5UGASHIK 79 7 12 104 I 2 5 3.50 28 1920.00 2.55 532.0 3 
05UGASHIK 79 7 13 105 3 2  5 7.50 1 32.00 2.68 528.0 3 
OSUGASHIK 79 7 13 106 2  2 5 4.50 23 1226.67 2.59 546.0 3 
OSUGASHIK 79 7 13 107 1 2 5 3.50 28 1920.00 2.72 549.0 3 



Appendix Table 2.  H i s t o r i c  d a t a  on mean weigh t ,  mean l e n g t h ,  and r e t u r n  
p e r  index va lues  f o r  Kvichak, Egegik, and Ugashik t e s t  
f i s h e r i e s .  

Kvichak River 

Year Mean weight  ( k s ) l  Mean l e n g t h  Return/ i  ndex 

1969 2.313 51 6.7 553.3 

1976 2.631 529.1 296.6 Data analyzed 
pre-season t o  ------------------ develop model s 

I 
I 

1977 3.077 1 534.6 141.3 
I .................................... 

389.6 Post-season 
updated d a t a  

From commercial p rocessors  r e p o r t s .  

From tower samples.  

From i n s i d e  t e s t  f i s h  samples. 



Appendix Table  2. H i s t o r i c  da ta  on mean we igh t ,  mean l eng th ,  and r e t u r n  
pe r  index  va lues  f o r  Kvichak, Egegik, and Ugashik t e s t  
f i s h e r i e s  ( c o n t i  nued). 

Egegi k R i v e r  

Year Mean we igh t  ( kg ) '  Mean l e n g t h  (mm)2 Return/ index 

1975 2.585 557.4 104.6 Data analyzed 
pre-season t o  
develop models 

1976 2.676 542.7 49.6 .................................. 'T 

1977 2.871 1 567.8 121.8 '-------------------------------------- 
1978 3.0403 571.4 80.4 

60. 64 Post-season 
updated da ta  

From commerci a1 processors r e p o r t s .  

From tower  samples. 

From i n s i d e  t e s t  f i s h  samples. 

Re tu rn / index  v a l  ue f o r  1979 i s  n o t  comparable w i t h  those o r  p r i o r  yea rs  
due t o  r e l o c a t i o n  o f  t e s t  f i s h  p r o j e c t  up r i v e r .  



Appendix Table 2. His tor ic  data  on mean weight, mean length ,  and r e tu rn  
per index values f o r  Kvichak, Egegik, and Ugashik t e s t  
f i s heri es (con ti nued ) . 

Ugas hi k River 

Year Mean weight (kq)' Mean length (mrn)2 Return/index 

1961 - 572.7 36.5 

1962 - 536.0 15.1 

1963 2.812 - 37.1 

1964 2.404 - 23.7 

From commercial processors r epor t s .  

From tower samples. 

From t e s t  f i s h  samples. 



1979 IGUSHIK RIVER INSIDE TEST FISHING 

Douglas N .  McBride 
and 
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INTRODUCTION 

An ins ide  t e s t  f i sh ing  project  was i n i t i a t e d  f o r  the  Igushi k River in 1976 
and continued through 1979. The object ive  of t h i s  research was t o  obtain 
a timely estimate of the  sockeye salmon (Oncorhynchus nerka) escapement 
i n to  the  Igushik River system soon a f t e r  the f i s h  pass through the commer- 
c i a l  f i shery .  

Historical  l y ,  management decisions concerning the  Igushi k River sockeye 
salmon r u n  have been based primarily on escapement data collected a t  the 
Igushik River counting tower. The counting tower i s  located a t  the o u t l e t  
of Amanka Lake approximately 125 km, by r i v e r ,  from the  s e t  net  and d r i f t  
gi l l n e t  f i shery  located a t  the mouth of the  Igushi k River (Figure 1 ) .  
While escapement information from the  counting tower i s  very accurate,  
i t s  in-season value to  f i shery  managers i s  l imi ted.  The major segment 
of the  sockeye r u n  takes place over a 3-week period and escapement e s t i -  
mates from the counting tower a re  3 t o  10 days removed from the  commercial 
f i shery .  Because of the delay i n  obtaining escapement da ta ,  t h i s  t e s t  
f i sh ing  project  was developed t o  provide the timely escapement information 
needed t o  f a c i l i t a t e  be t t e r  management decisions.  

Analysis of the  developing Igushik River ins ide  t e s t  f i sh ing  r e su l t s  lead 
t o  the mechanism needed t o  provide timely sockeye salmon escapement data 
f o r  the Igushi k River system (McBride 1978). Whi 1 e the corre la t ion between 
the  estimated escapement a t  the  or ig inal  t e s t  f i sh ing  s i t e  ( s i t e  A )  and the  
actual escapement enumerated a t  the  tower was s i gn i f i c an t  ( r  from 0.9550 i n  
1978 t o  0.9349 i n  1976) a high degree of d i f ference s t i l l  existed between 
the two on a da i ly  basis. Tagging data showed t h a t  approximately 2 t o  8% 
of the  t o t a l  migration past  the  t e s t  f i sh ing  s i t e  "flushed" back down r i ve r  
t o  the  commercial f i shing d i s t r i c t .  In 1978, a new t e s t  f i shing ( s i t e  B) 
approximately 10 km upstream from the or ig inal  s i t e  was researched in addi- 
t ion  t o  the  or ig inal  s i t e  and found to  provide more accurate escapement 
estimates ( r  0.99421). Tagging data showed the  level of f lushing up  r i ve r  
t o  be reduced to  112 t o  2% of the t o t a l  migration. The project  during 
1979 was therefore  modified and t e s t  f i sh ing  was conducted exclusively 
a t  the upriver s i t e .  



F i g u r e  1 .  L o c a t i o n  o f  t h e  I g u s h i k  R i v e r  c o u n t i n g  t o w e r ,  t h e  v i l l a g e  of  
Manokotak,  t h e  o r i g i n a l  t e s t  f i s h i n g  s i t e  ( A ;  1976 -1978 ) ,  
a n d  t h e  new t e s t  f i s h i n g  s i t e  ( B ;  1978 -1979 ) .  



MATERIALS A N D  METHODS 

Gillnet Test Fishing 

The Igushi k River inside t e s t  fishing project personnel consisted of a 
two-person crew that fished a 25 fm se t  gi l l ne t  (5-318 in mesh) during 
each high t ide a t  a single location on the l e f t  bank facing upstream 
(Figure 1 ) .  The g i l lne t  was s e t  112  hour before each high t ide  as indi- 
cated in the local t ide  books and remained fishing 30 minutes or until 
approximately 25 salmon were caught, whichever came f i r s t .  The objective 
was to minimize the catch while s t i l l  obtaining a good estimate of f i sh  
passage rates .  

Catch per unit of e f fo r t  ( C P U E )  data was calculated for  the migrating 
sockeye salmon population. The standard t e s t  f i sh  index (catch per 100 
fm hours) was calculated from sockeye catch, g i l lne t  length, and fishing 
time. The C P U E  data were then used to estimate the sockeye salmon escape- 
ment into the Igushi k River. In addition t o  the C P U E  data,  representative 
samples of length, weight, and sex data as well as scale samples were 
collected. 

Escapement Estimates 

Test f i sh  indices were calculated for  each high t ide  and averaged fo r  each 
day to yield a daily t e s t  f i sh  index value. The daily t e s t  f i sh  indices 
were combined to  yield an average by 3-day period. 

In-season estimates of the accumulative escapement a t  the Igushik River 
t e s t  fishing s i t e  fo r  a particular day were calculated by multiplying the 
accumulative t e s t  f i sh  index for  tha t  day by the best estimate of tower 
counts per t e s t  f i sh  index point or  catchabili ty a t  tha t  time. In-season 
estimation of catchabili ty was determined in two ways. F i r s t ,  catchabili ty 
was estimated by determining mean weight of sockeye caught in the t e s t  f ish-  
ery and relating i t  to catchabili ty curves calculated from past years data 
(Figure 2 ) .  Second, i t  was estimated by correlating accumulative t e s t  f i sh  
indices with accumulative escapement counts wi t h  various 1 ag times (Paul us 
1968). 

Tagging Studies 

Three "flag" tagging experiments were conducted in addition to  the index 
gi l lnet t ing program during 1979. The objectives of the tagging experiments 
were t o  monitor: (1)  "lag time" for  sockeye migrating from the t e s t  f ish-  
ing s i t e  to the counting tower, ( 2 )  the proportion of the migrating sockeye 
salmon population that "flushed" in and out of the Igushi k River between 
the t e s t  fishing s i t e  and the commercial f ishing d i s t r i c t ,  and (3 )  the pro- 
portion of the migrating sockeye salmon population indexed a t  the t e s t  
fishing s i t e  tha t  "drifted" from the Igushik River to  other home r iver  
systems. The flag tags consisted of a 2 f t  piece of colored surveyor's 
tape inserted jus t  anter ior  and below the dorsal f i n ,  easily vis ible  to  
observers in the counting tower. A different colored tag was used for  
each of the three tagging experiments. 



Mean we igh t  i n  kg 

F i g u r e  2 .  C o r r e l a t i o n  a n a l y s i s  of mean weight  o f  Igush ik  R ive r  system 
sockeye salmon w i t h  t h e  number o f  spawners p e r  t e s t  f i s h i n g  
index  p o i n t  , 1976-1979. 



All l i ve  sockeye salmon captured during index s e t s  were a lso  marked with 
a Floy tag j u s t  an te r io r  and below the dorsal f i n  and released.  While the 
Floy tags could not be eas i ly  observed from counting towers and hence data 
resu l t ing  from these tagged f i s h  could not be used to  ca lcu la te  lag time, 
the data did provide another data base t o  examine the extent  of f lushing 
and d r i f t i ng .  The advantages of using Floy tags  instead of f l ag  tags were 
as follows: (1 ) more sockeye could be tagged because of ease of appl ica- 
t i o n ,  and (2 )  smaller Floy tags do not a f f e c t  the behavior of the salmon 
as  much as  do the  larger  f l ag  tags.  

RESULTS 

Tagging Studi es 

A t o t a l  of 573 f l ag  tags was deployed between 29 June and 5 July  (Table 1 ) .  
A t o t a l  of 78 f l ag  tags were observed a t  Igushik tower. I t  took an aver- 
age (geometric mean) of 5.1 days f o r  salmon t o  migrate t o  the tower from 
the t e s t  f i sh ing  s i t e .  The six tag  s ight ings  with lag times of over 14 
days caused the data t o  be skewed (Figure 3 ) ,  made the ar i thmet ic  average 
of mean lag  time (6.1 days) t o  be l a rge r ,  hence the  geometric mean. 

A t o t a l  of 808 Floy tags were deployed between 20 June and 4 July.  A t o t a l  
of 9 of these Floy tags as well as 16 f l ag  tags was returned from other 
locations (Table 2 ) .  A small percentage of the  tagged f i s h  were observed 
t o  have flushed back in to  the commercial f i shing d i s t r i c t  (Floy t ag ,  1.1%; 
f l a g  t ag ,  2.8%). No tags of e i t h e r  type were observed i n  the escapement 
of any other  r i ve r  system during 1979. 

Escapement Estimates 

The accumulative t e s t  f i s h  index (averaged by 3-day period) model was found 
t o  c losely  para l le l  the  accumulative tower escapement count (Table 3 ,  Table 
4, and Figure 4 ) .  Visual inspection of t h i s  re la t ionship  (Figure 4 )  sug- 
gested a 2-3 day lag  time as  opposed t o  the 5.1 day lag  time calculated 
from the  f l a g  tagging experiment. Correlation analysis  of the  accumulative 
t e s t  f i s h  index curve w i t h  the  accumulative actual escapement (Paulus 1968) 
ver i f ied  t ha t  a 2-day lag time produced the  best s t a t i s t i c a l  f i t  between 
tower counts and t e s t  f i s h  indices (Table 5 ) .  

In-season escapement est imates based on t e s t  f i s h  indices remained within 
30% of the  actual escapement a f t e r  26 June (on t h a t  da te ,  only 7% of the  
t o t a l  escapement had entered the  r i ve r  (Table 6 ) .  The corre la t ion coeff i -  
c i en t  between the estimated escapement determined in-season by the  t e s t  
f i s h  indice method and the actual escapement determined a t  the counting 
tower was 0.9960 (Figure 5 ) .  

The f i na l  post-season re la t ionship  of the number of spawners per index 
point o r  catchabil i t y  was calculated by dividing the  t o t a l  1979 tower 
count of escapement by the accumulative t e s t  f i s h  index; thus 786,220/45, 
245 = 17.4 spawners/index point.  Individual mean weight of sockeye salmon 
escaping i n to  the Igushik River during 1979 was calculated a t  3.42 kg. 



Table 1. Summary o f  I gush i k  R iver  f l a g  tagg ing  s tud ies,  1979. 

Average no. o f  days 
Number o f  days between tagg ing  and between tagg ing  

Date Number subsequent s i g h t i n g s  a t  I gush i k  tower To ta l  % o f  and s i  g h t i  ngs 
Tag c o l o r  tagged tagged 1 2 3 4 5 6 7 8 9 10 11 12 13 14 >14 number t o t a l  (Geometric mean) 

B lue  29 June 2 26 5 6 6 7 3 7 1 2  0 1 0  1 0  2 41 18.1 5.0 

Blue/orange 4 J u l y  1  97 2 4 3 1 3 1 1  1 1 17 8.6 4.8 

Blue/ye l low 5 J u l y  150 1 2 6 2 3 1 1 1  3 20 13.3 5.7 

To ta l  57 3 78 13.6 5.1 
- -  

I 
P Table 2. Summary o f  a l l  t a g  re tu rns  ou t s i de  o f  t he  Igush ik  R i ve r  system, 1979. 
N 
I 

t l a g  tags  
F loy  tags B l  ue Blue and orange B lue  and ye l l ow  

Number o f  Percent Number o f  Percent Number o f  Percent Number o f  Percent 
Recovery tags o f  t o t a l  tags o f  t o t a l  tags o f  t o t a l  tags o f  t o t a l  

s i t e  recovered re leased recovered re leased recovered re1  eased recovered re1 eased 

Igush i  k D i s t r i c t  7 0.9 8 3.5 4 1.8 1 0.4 

Nushagak D i s t r i c t  1  0.1 2 0.9 1 0.4 

Egegi k D i s t r i c t  1  0.1 

TOTAL 9 1.1 10 4.4 5 2.2 1 0.4' 





Table 3. Sockeye salmon escapement i n t o  t h e  I gush i  k R i v e r  system as indexed 
a t  t h e  I gush i k  R i ve r  i n s i d e  t e s t  f i s h i n g  p r o j e c t ,  1979 

Averaqe o f  b o t h  t i d e s  
for each day Average by 3-day p e r i o d  

Dai l y  Accumulat ive D a i l y  Accumulat ive 
Test f i s h  t e s t  f i s h  t e s t  f i s h  t e s t  f i s h  t e s t  f i s h  

Date index  index  i ndex index  index  

June 19 84 
20 156 
2 1 98 
22 6 2 
2 2 7 0 
23 42 
23 56 
24 3 46 
2 4 84 
25 3,420 
2 5 480 
26 4,251 
26 480 
27 2,832 
2 7 36 2 
28 1,380 
28 93 
29 2,320 
2 9 274 
30 2,843 
30 2,720 

J u l y  1 7,800 
1 91 6 
2 5,880 
2 8,064 
3 886 
3 4,640 
4 1,392 
4 907 
5 2 80 
5 2,331 
6 2,160 
7 6,120 
7 3,840 
8 3,240 
8 1,028 
9 1,609 
9 1,440 

10 1,488 
10 576 
11 2,400 
11 326 
12 2,000 
12 706 
13 2,520 



Table 4 .  Final sockeye salmon escapement counts f o r  the  Igushik River 
system, 1979. 

Average by 3-Day Period 

Daily Accumulative Daily Accumulative 
Date Counts Counts Counts Counts 

June 21 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
28 
2 9 
30 

Ju ly  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 



--- Tower Counts  

.- T e s t  Fish 
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Figure 4. Igushik River accumulative t e s t  fishing indices and tower counts 
averaged by 3-day periods, 1979. 



Table 5. Corre la t ion  ana lys i s  of accumulative t e s t  f i s h  indices  with 
accumulative escapement counts a t  Igushik tower with l a g  times 
from 1 t o  7 days, 1979. 

Lag time Corre la t ion  c o e f f i c i e n t  

1 day l ag  

2 day l ag  

3 day l ag  

4 day l ag  

5 day l ag  

6 day l ag  

7 day l ag  

Highest r value and used i n  t h i s  p ro jec t .  



Table 6. Sockeye salmon escapement in to  the Igushik River system as estimated 
in-season by the  Igushik River ins ide  t e s t  f i shing project ,  1979. 

Es timated 
Accumulative spawners Accumulative Accumulative 

t e s t  f i s h  per index estimated ac t  ua 1 
Date i ndex point escapement escapement Accuracy 

June 21 
22 
2 3 
24 
2 5 
26 
2 7 
28 
29 
30 

July 1 
2 



200,000 400, COO 600, OCO 8C0, GOO 1 ,GOO, SCC 

Estimated escapement 

Figure 5. Correlation analysis of sockeye salmon escapement as estimated by 
the Igushik River inside t e s t  f i shing project w i t h  the actual 
sockeye salmon escapement as estimated a t  Igushi k tower, 1979. 



DISCUSSION 

A large discrepancy in determining lag time by two independent methods 
occurred in  1979. The estimate of lag time estimated from f l ag  tagging 
experiments was 5.1 days whereas lag time calculated from the corre la t ion 
analysis  was 2 days. In past years ,  both methods yielded comparable resu l t s .  
I t  i s  undetermined why t h i s  discrepancy existed.  The corre la t ion analysis  
was considered t o  be a more accurate determination of lag time and was used 
i n  t h i s  analysis .  The tagging data collected during 1979 fur ther  substan- 
t i a t e d  the  conclusions of the 1978 study t h a t  showed flushing and d r i f t i ng  
of f i sh  from the  new upriver t e s t  f i shing s i t e  to  be v i r t ua l l y  non-existent. 

While the  t e s t  f i sh  estimates of escapement only provided 2 days of lead 
time as opposed t o  tower counts during 1979, these estimates were useful 
t o  decision makers. I t  appears t h a t  sockeye migration times were s i gn i f i -  
cantly f a s t e r  throughout Bristol  Bay during 1979, although reasons behind 
t h i s  a l t e r a t i on  of normal behavior a re  unknown. Lag times c loser  t o  the  
6-day long-term average f o r  the  Igushik River wi l l  probably be observed i n  
the future .  The in-season escapement model b u i l t  i n  1979 was shown t o  be 
very accurate and useful ea r ly  i n  the  r u n .  In-season escapement estimates 
remained within 30% of the actual accumulative escapement a f t e r  only 7% of 
the sockeye r u n  had entered the  r iver .  The 1979 Igushi k ins ide  t e s t  f i shing 
project  has been developed i n to  an i n-season escapement moni t o r i  ng tool 
capable of providing timely and su f f i c i en t l y  accurate data t o  f ishery deci- 
sion makers. 
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